Potential roles of flavin-containing monooxygenases in sulfoxidation reactions of l-methionine, N-acetyl-l-methionine and peptides containing l-methionine.
Flavin-containing monooxygenases (FMOs) are microsomal enzymes that catalyze the NADPH-dependent oxidation of a large number of sulfur-, selenium-, and nitrogen-containing compounds. Five active isoforms (FMO1-5) have been identified and shown to be differently expressed in various mammalian tissues. Previous work from this laboratory has shown l-methionine to be S-oxidized by rat, rabbit and human FMO1-4, with FMO3 exhibiting the highest stereoselectivity for the formation of the d-diastereomer of methionine sulfoxide. In this report, we describe new studies aimed at determining if N-acetyl-l-methionine and peptides containing l-methionine can be substrates for FMOs. Experiments were carried out using either rabbit liver microsomes or human cDNA-expressed FMOs. The results show that while N-acetyl-l-methionine and peptides with a modified methionine amino group may not function as substrates for FMOs, peptides containing a free N-terminal methionine may act as FMO substrates. With human cDNA-expressed FMO1, FMO3, and FMO5, both FMO1 and FMO3 exhibited activity with the active peptides whereas FMO5 was inactive. With FMO3, the activity measured with methionine was similar (1 mM) or higher (5 mM) than the activity measured with H-Met-Val-OH and H-Met-Phe-OH. With FMO1, H-Met-Phe-OH and methionine exhibited similar activities whereas activity with H-Met-Val-OH was much lower. Collectively, the results show that FMOs can oxidize peptides containing a free N-terminal methionine. Thus, the role of FMOs in the oxidation of methionine in larger peptides or proteins warrants further investigation.